Purification and characterization of homogeneous assimilatory reduced nicotinamide adenine dinucleotide phosphate-nitrate reductase from Neurospora crassa.
Neurospora crassa wild type STA4 NADPH-nitrate reductase (NADPH : nitrate oxidoreductase, EC 1.6.6.3) has been purified 5000-fold with an overall yield of 25--50%. The final purified enzyme contained 4 associated enzymatic activities: NADPH-nitrate reductase, FADH2-nitrate reductase, reduced methyl viologen-nitrate reductase and NADPH-cytochrome c reductase. Polyacrylamide gel electrophoresis yielded 1 major and 1 minor protein band and both bands exhibited NADPH-nitrate and reduced methyl viologen-nitrate reductase activities. SDS gel electrophoresis yielded 2 protein bands corresponding to molecular weights of 115 000 and 130 000. A single N-terminal amino acid (glutamic acid) was found and proteolytic mapping for the two separated subunits appeared similar. Purified NADPH-nitrate reductase contained 1 mol of molybdenum and 2 mol of cytochrome b557 per mol protein. Non-heme iron, zinc and copper were not detectable. It is proposed that the Neurospora assimilatory NADPH-nitrate reductase consists of 2 similar cytochrome b557-containing 4.5-S subunits linked together by one molybdenum cofactor. A revised electron flow scheme is presented. p-Hydroxymercuribenzoate inhibition was reversed by sulfhydryl reagents. Inhibitory pattern of p-hydroxymercuribenzoate and phenylglyoxal revealed accessible sulfhydryl and arginyl residue(s) as functional group(s) in the earlier part of electron transport chain as possibly the binding site of NADPH or FAD.